Moenkhausia doceana is redescribed from the Northeastern Mata Atlântica ecoregion drainages in Espírito Santo, Minas Gerais, and Bahia states. The species is distinguished from its congeners by a long anal fin, with 29-34 (mode 32) branched rays; 4-7 (mode 5) maxillary teeth; and 7-8 (mode 7) scale rows above lateral line at dorsal-fin origin. Phylogenetic hypothesis about its relationships among the Characidae is also presented and commented.
Introduction
Moenkhausia Eigenmann, with 76 valid species, is a species-rich genus of the Characidae (sensu Mirande, 2010) . Together with Astyanax Baird & Girard, Hemigrammus Gill, and Hyphessobrycon Durbin, they represent around 35% of characid species. Moenkhausia species are widespread in the Neotropical cis-Andean river basins, and its largest diversity is in the Amazon and Guyana basins (Lima et al., 2003; Eschmeyer, 2014) . The group includes small (e.g., M. newtoni Travassos; maximum length: 27.0 mm Standard Length -SL) and relatively large species (e.g., M. tridentata Holly; 118.1 mm SL), although the average size of species is around 60 mm SL, with broad range in overall body shape and color pattern.
In spite of Moenkhausia being regarded as a nonmonophyletic genus (Mirande, 2010; Mariguela et al., 2013) , and in the absence of a phylogenetic analysis available at the moment, the genus is still recognized in a traditional combination of characters presented by Eigenmann (1917) , e.g., caudal fin at least partly covered with small scales; lateral line complete; second suborbital (third infraorbital sensu Weitzman, 1962) leaving a naked area dorsal to the lower limb of preopercle; at least five teeth in the inner row of the premaxillary. Moreover, Eigenmann (1917) was the only author to present a unique complete taxonomic revision for the genus, at that moment with 29 species.
Approximately one-half of the species ascribed to Moenkhausia were described in the first half of the 20 th century. Many of these were poorly diagnosed and little is known about their distributions. Within this context, we herein provide a redescription of Moenkhausia doceana (Steindachner) , a taxon distributed in the coastal drainages of Espírito Santo, Minas Gerais, and Bahia states (Northeastern Mata Atlântica ecoregion sensu Abell et al., 2008) to help in clarifying the taxonomic status within the genus. Comments about its relationships in the Characidae are also presented and commented. (Eigenmann) , M. tergimacula Lucena & Lucena] by a long anal fin, with 29-34 (mode 32) branched rays (vs. 28 or less in others species). Moenkhausia doceana differs from the aforementioned species, except M. tergimacula, by having 4-7 (mode 5) maxillary teeth (vs. 3 or less). Lastly, M. doceana differs of M. tergimacula by having 7-8 (mode 7) scale rows above lateral line and no marks anteriorly to dorsal-fin origin (vs. 5½ scales rows above lateral line and presence of a distinct dark, saddle-like mark on the body immediately anterior to dorsal-fin origin).
Description. Morphometric data are summarized in Table 2 . Body compressed, moderately long and high, greatest body depth at vertical through dorsal-fin origin. Dorsal profile of head convex from tip of upper jaw to vertical through anterior nostril; slightly concave or straight from that point to tip of supraoccipital spine. Dorsal profile of body slightly convex from posterior tip of supraoccipital spine to base of first dorsalfin ray, and straight that point to adipose-fin origin. Ventral profile of body convex from tip of lower jaw to pelvic-fin origin, straight or slightly convex from that point to anal-fin origin, and straight and posterodorsally slanted along of analfin base. Dorsal and ventral profile of caudal peduncle straight to slightly concave.
Mouth terminal, premaxillary and dentary approximately the same size. Maxilla extending posteroventrally to first onethird of orbit, almost reaching tip of second infraorbital, approximately at 45 degrees angle relative to longitudinal axis of body. Main axis of maxilla straight, with approximately same width along entire length. Nostrils close to each other, anterior opening small and circular, posterior opening twice in size and reniform. Nostrils separated by skin flap when adpressed, almost covering the posterior nostril. Frontals not united anteriorly, with a triangle-shaped fontanel; parietal fontanel 00110010?1 0011000100 0001100001 0000100001 0000011a00 0a00000000 0000000011 ?010000000 0000000110 0101000010 0010000001 1000000100 0100011010 00011101a0 001?000100 1010000000 0000000101 0001000110 0101000101 0001100000 0111000010 0100000101 0100000100 1001000000 0000000001 0101000100 0001110001 1000010000 0000111100 0000010101 0000101110 0000010011 2100000110 0001110000 1100000000 00?0?00??? ????? (Fig. 4 ). Laterosensory canal from first to sixth infraorbital close to inner margin of orbital rim. Third infraorbital largest, approximately twice the size of others (except second), with inferior margin slightly straight ( Fig. 4) , not contacting the laterosensory canal of preopercle ventrolaterally.
Two tooth rows in the premaxilla: outer row with 4(13), 5(48), or 6(6) [4(4) or 5(2)] tricuspid teeth; inner row with 5(34) or 6(33) [5(6)], pentacuspid teeth. Dentary with 4(42) or 5(14) [4(3) or 5(3)] large, pentacuspid teeth, followed by a series of 10(1), 11(1), or 13(2) conical or triscupid teeth, abruptly smaller than the or five anterior largest teeth. Dorsal border of maxilla relatively straight. Maxilla with 4(12), 5(36), 6(15), or 7(7) [4(1), 5(3), or 6(2)] tri-or tetracuspid teeth along anteroventral margin ( Fig. 5 ). Central median cusp of all teeth longer than remaining lateral cusps; cusps tips slightly curved inwardly on dentary and premaxillary teeth.
Scales cycloid, with few radii (2-6), relatively small; circuli marked anteriorly and marginally (dorsal and ventral). Lateral line complete, extending from the superior portion of opercular opening to beginning of caudal fin with 34(2), 35(31), 36(29), 37(2), or 38(1) [34(2), 35(2), or 36(2)] perforated scales; horizontal scales rows between dorsal-fin origin and lateral line 7(23), 7½(10), or 8(37) [7(1) or 8(3)]; horizontal scales rows between lateral line and pelvic-fin origin 6(4), 6½(4), or 7(49) [6(1), 6½(1), or 7(2)]. Predorsal scales 10(20) or 11(13) [10(2) or 11(4)]. Scale sheath along anal-fin base 14(3), 15(2), 16(8), 17(4), 18(2), or 19 (2) approximately half the length of second one or shorter. Dorsalfin origin slightly forward on midbody, at vertical through anterior one-third of pelvic-fin origin. Base of last dorsal-fin ray at vertical through distal tip of longest pelvic-fin ray, anterior to origin of anal fin. Tip of longest ray of adpressed dorsal fin at vertical through base of first two branched analfin rays. First dorsal-fin pterygiophore inserted between neural spine of eighth and ninth precaudal vertebra. Adipose fin present, well-developed. Pectoral fin with i,11(2), 12(15), 13(51), or 14(3) [i,12(3) or i,14(3)]; longest ray extending to one-third of pelvic-fin origin. Pelvic fin with i,7(77) [i,7(6)] rays. Pelvic-fin origin located anterior to vertical through dorsal-fin origin and with small bony hooks in mature males, absent in females. Tip of longest pelvic-fin ray reaching up to second or third branched ray anal-fin ray when adpressed. Anal-fin rays iv,29(2), 30(1), 31(10), 32(26), 33(23), or 34 (6) [31(3), 32(2), or 33 (1)]. Caudal fin forked, lobes slightly rounded or pointed, upper lobe slightly smaller than lower lobe, with i,9/8,i(77) [i,9/8,i(6) ] rays. Caudal fin scaled, scales over base and along lower caudal-fin lobe up to middle; upper lobe with few scales, extending to its anterior one-third; scales gradually decreasing posteriorly in size. Dorsal procurrent caudal-fin rays 9(1), 10(1), or 11(2), and ventral procurrent caudal-fin rays 7(2), or 8(2). Branchiostegal rays 4(4). First gill arch with 8(4) gill rakers on epibranchial, 1(4) between epibranchial and ceratobranchial, 10(3) or 11(1) on ceratobranchial, and 2(4) on hypobranchial. Denticles on gill rakers present. Precaudal vertebrae 15(4) and caudal vertebrae 19(2) or 20(2). Total vertebrae 34(2) or 35(2). Supraneurals 3(1) or 4(3), filiform, with dorsal portion expanded and some bifurcated dorsally. Color in alcohol. Overall ground coloration yellowish, with light brown thin stripe extending longitudinally along lateral line from vertical through dorsal-fin origin to caudal peduncle. Head brownish dorsally, paler towards sides of head. Dark chromatophores concentrated on distal margin of scales resulting in reticulated pattern. Mid-dorsal region darker than flanks. Humeral region with horizontally rounded dark spot immediately above lateral-line scales, extending about two scales vertically and 4-6 scales horizontally. A second faint blotch behind humeral spot, comma shaped. Area above hypural plate with faint dark spot, almost triangle shaped. First rays of pelvic and anal fins with dark chromatophores, resulting in darker fin border. Dorsal fin with scattered dark chromatophores, more concentrated on anterior one-half. Anal fin with scattered dark chromatophores. Adipose-fin contour with dark chromatophores. Remaining fins hyaline on tips, with scattered dark chromatophores between unbranched rays (Fig. 2) .
Color in life.
The following description is based on the examination of freshly specimens recently caught along northern Espírito Santo and southern Bahia rivers. Ground color pale yellow to silver gray, darker dorsally. Sides of body somewhat silver colored anteriorly to light red posteriorly. Longitudinal inconspicuous brilliant stripe at level of lateral line, silvery colored in some specimens. Humeral region with a faint horizontally rounded spot, followed by a second comma shaped faint blotch. Eyes yellowish to whitish. Opercle and preopercle region silver colored; fins yellowish to translucent ( Fig. 3) . A faint brownish spot, almost triangle shaped on caudal peduncle.
Sexual dimorphism. Bony hooks on anal and pelvic fins, and also anal-fin profile distinguish males from females in Moenkhausia doceana. Mature males with very small bony hooks on the segments of the last unbranched and all branched anal-fin rays (one pair of bony hooks on posterior surface of hemitrichia), absents in females. Males with anal-fin distal margin slightly straight ( Fig. 2a ) while females with anal-fin distal margin falcate anteriorly (Fig. 2b ). Gill glands (sensu Burns & Weitzman, 1996) were not found macroscopically on first gill arch on both sexes. Ecological notes. Moenkhausia doceana inhabits second and third order streams, about two to three meters wide and 0.5 to 1.6 meters deep, characterized by clear water and moderate to fast current, sandy bottom with gravel, and riparian surrounding vegetation. The fishes were captured in the water column, mainly near the surface. It is an invertivore that eats aquatic insect larvae (e.g., Chironomidae), nymphs (e.g., Ephemeroptera), and fragments of terrestrial arthropods (ants, beetles, and spiders (Lima et al., 2003) or piaba, in northern Espírito Santo and southern Bahia states.
Phylogenetic reconstruction. Phylogenetic analysis, according to implied weighting procedures (Mirande, 2009 (Mirande, , 2010 , with consensus of "k" = 10.07571802 (three trees) and "k" = 11.06353351 (three trees) values, resulted in one cladogram with 2263 steps, Consistency Index (CI) of 0.16 and Retention Index (RI) of 0.66.
Moenkhausia doceana is included in the Tetragonopterinae of Mirande (2010) . It is sister group of (Tetragonopterus argenteus (Gymnocorymbus ternetzi (Stichonodon insignis (Poptella paraguayensis, Stethaprion erythrurus)))). Synapomorphies for this clade are: ch. 201:1 -denticles on gill rakers (MNHN 1913-135, 1; MNHN 1913-136, 1; NMW 57389, 2; and NMW 57591, 2) . N = number of non-type specimens, SD = Standard Deviation (not including syntype data).
Syntypes
Non 
Discussion
Tetragonopterus doceanus was transferred to Moenkhausia doceana by Eigenmann (1910:437) . The specific epithet "doceanus" is a reference to the rio Doce, primarily type locality of the species. Moenkhausia doceana has the diagnostic features for the genus proposed by Eigenmann (1917) and herein we keep with this traditional definition, pending a more comprehensive phylogenetic context.
Traditionally, Moenkhausia doceana has been considered a member of M. chrysargyrea species group since Géry (1977) , a group of species with seven or more scales above lateral line to dorsal-fin origin, five or more scales below the lateral line to pelvic-fin origin, and a relatively deep body. This group originally included 12 species: M. chrysargyrea (Günther), M. comma Eigenmann, M. doceana, M. eigenmanni Géry, M. jamesi, M. justae, M. metae Eigenmann, M. miangi Steindachner, M. naponis Böhlke, M. pittieri Eigenmann, M. surinamensis Géry, and M. tridentata (Géry, 1977: 446-447) . Subsequently, more species can be assigned to the M. chrysargyrea group: M. dasalmas Bertaco, Jerep & Carvalho, M. dorsinuda, M. levidorsa, M. margitae, M. Moenkhausia doceana is very similar to M. margitae, as mentioned by Zarske & Géry (2001) , based on the body form and color pattern, with a horizontally elongate black humeral spot. It differs of M. margitae by presenting 4-7 maxillary teeth and the caudal peduncle with a faint dark spot in the hypural plate area (vs. 1-2 maxillary teeth and no marks dark over the caudal peduncle).
In the Northeastern Mata Atlântica ecorregion, three Moenkhausia species are found: M. costae (Steindachner) , M. diamantina Benine, Castro & Santos, and M. doceana. Moenkhausia doceana differs from M. costae mainly by the hyaline caudal fin (vs. a conspicuous black stripe extending from anal-fin origin to tip caudal-fin upper lobe); from M. diamantina by having anal fin with 29 or more branched rays (vs. anal fin with 28 or less branched rays in M. diamantina).
In recent descriptions of Moenkhausia species, there are usually comments on putative relationships of the new species described with its congeners; and this information is primarily based on one or a few shared characters among the taxa based on groups of Géry (1977) . Although there are few published morphological hypotheses testing the relationships between Characidae species, we herein address some tests, in order to contribute to phylogenetic knowledge within the group. Following the protocol of Mirande (2010) for the Characidae, we tentatively discuss the results for M. doceana in this approach.
Phylogenetic placement of Moenkhausia doceana in Mirande's (2010) context results in its relationship within a clade including Tetragononopterus argenteus Cuvier, Gymnocorymbus ternetzi (Boulenger), Stichonodon insignis (Steindachner) , Stethaprion erythrops Cope and Poptella paraguayensis (Eigenmann) . Moenkhausia xinguensis (Steindachner) , type species of genus, is closely related to M. sanctaefilomenae (Steindachner) Mariguela et al. (2013) presented a molecular phylogenetic analysis for some Moenkhausia species (29 of 75 species, not including M. doceana), and recognized some monophyletic clades, but their conclusions also reinforce a non-monophyletic genus, and an extensive revision of the whole group is required. Eigenmann (1917) stated Moenkhausia as distinct from Tetragonopterus Cuvier regarding the lateral line direction (i.e., line straight vs. slightly curved downwards). Reis (2003) restricted Tetragonopterus to two species (T. argenteus and T. chalceus Spix & Agassiz), and more recently new species have been proposed (e.g., Melo et al., 2011; Silva & Benine, 2011; Silva et al., 2013) . Melo et al. (2011) discussed the presence of three supraneurals and one branched laterosensory canal on the sixth infraorbital bone as putative synapomorphies for Tetragonopterus. This last character was also used by Mirande (2010, char. 76) . Moenkhausia doceana has 3-4 supraneurals (mode 4) and no branched laterosensory canal on sixth infraorbital, and in this way the species does not fit in a monoplyletic Tetragonopterus clade (sensu Melo et al., 2011) .
Three lots of Moenkhausia doceana (MZUSP 1404, 1, 79.1 mm SL; MZUSP 1625, 14, 64.3-79.5 mm SL; and MZUSP 16374, 5, 62 .0-74.9 mm SL) were collected by E. Garbe in Porto Cachoeiro locality, Espírito Santo State. Porto Cachoeiro was the name given to Santa Leopoldina between 1890 and 1911. This area is drained by rio Santa Maria da Vitória basin, a costal river drainage in northeastern Espírito Santo. Several collecting efforts were directed to the whole area, but no record of this species was obtained. Thus, as those are very ancient records and as we do not have any recent record of M. doceana for the rio Santa Maria da Vitória basin, we opted not to include this river basin in the distributional area of the species.
A reappraisal of very old described species should be encouraged today. In a study such as the one presented herein, we had the chance to increment the diagnosis for such a taxon, improve the knowledge on its distribution, and provide phylogenetic information, primordial for several other scientific areas. As mentioned above, approximately one-half of Moenkhausia species were described before 1950, and many of these were not clearly diagnosed. Indeed, the desired condition is a complete taxonomic revision of all these taxa. Nowadays, for "catch-all" genera (sensu Bertaco & Lucinda, 2006) such as Astyanax (ca. 140 species), Hemigrammus (54 species), Hyphessobrycon (132 species), and Moenkhausia (75 species) (Eschmeyer, 2014) , it is very difficult to assess their taxonomic compositions in a single work including all species of each genera, thus redescriptions are encouraged for many of these species.
As presented by Malabarba et al. (2012) and Weiss et al. (2012) , the conserved form within the Characidae, a long period of evolution of the group and its great diversity are the most challenging factors for understanding the relationships among small characids. Characters should be continuously assessed to address the significance in delimiting groups within the Characidae, mainly in the Tetragonopterinae (sensu Mirande, 2010) and in the informal clades of Mirande (2010) (e.g., Bryconops clade, Bramacharax clade, Pseudochalceus clade, Hyphessobrycon luetkenii clade, Astyanax paris clade, Astyanax clade, Bryconamericus sclerioparius clade), as many features are relatively widespread among these small characids. Taxonomic changes in species-rich genera as Moenkhausia, grounded in phylogenetic analysis, are necessary and expected in the next years, according to hypotheses of monophyletic groups.
